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PROBLEM TO BE SOLVED: To obtain in an industrially advantageous way the subject compound useful 
as e.g. a raw material for medicines and agrochemicals or the like, by subjecting microorganisms having 
the ability to stereoselectively reduce a specific 2-halo-1-(substitutedphenyl)ethanone to the compound. 
SOLUTION: This (R)-2-halo-1 -(substituted phenyl)ethanol of formula II is obtained efficiently on an 
industrial scale by subjecting a 2-halo-1 -(substituted phenyl) ethanone of formula I (X is CI or Br; R1 to 
R3 are each H, CI, F, methyl or methoxy, wherein excepting the case that all of R1 to R3 are H) to a 
culture fluid, microbial cells or a treated product thereof of microorganisms selected from the group 
consisting of those belonging to the genus Ogataea and the genus Debaryomyces and having the ability 
to produce the aimed (R)-2- halo-1 -(substituted phenyl)ethanol of formula II (e.g. Ogataea miriuta var. 
minuta IFO 0975) and collecting the resultant aimed compound of formula II. 
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BU 3 0*Cr4 8eiBfii^««Ufc. e*asi(** 
i*^»tc«fc0liBL. cntcyJl/3-X4 0g. NA 



* 



13 

DP240mg. NAD2 4 0mg t *;U:a-;*»** 
B% (i§a a a £ : GLUCDH" A m a n o " II. 
mf3&tt.m 8 0mg*£fc5 0mM9A,tt»«« 
( p H 6 . 0 ) £Mz.X£m* 8 00mliU/c B 2 6 
CC. lSt^52-^Pa-l - (3' 
jU) x£y>£l. 6 gJffl*T«7cSJ£*rateUfc. 5 
ffifcj:3 0'CT\ 2M£»*M9A*^tCJ:gK£iS 
cd p H£6. 0«c>BIL«C3»J6J|B*LoofTft^fc. S 
^©H*tJEIIB«:HPLC«cJ:f3#«U. S»#tt 
fflLTi^»^«:«$6tcSKi. 6 «*iSflpUJSC&* 10 
tKRS-^fe. C©»ff*«0iiO^«5 0ieiBSl6* 
ffttofe. SJK»7«F©HPLC»*fflC«e«ccJ:*i, 
5JC&i$<D2 -j'DD- 1 - (3' -^PD7x^H x 
5ry-^©iIlS»9. 8mg/m 1 V*>-?tc 0 SJ£*S7 
«L 1 0 0 0m r©ftMx^;l/-C2lslffltBL/c. B»x 

EMU *^M^**»fc. C^^(D^:ME^S(1 
30 e C/3mmHg) U 4 )ltR<D (R) -2- 

(3' - ^PP7xr.jb) x£y-;U8. 
8g*Bfc. *©tkte6»tt [a] (2 0, D) =-3 20 
3.6* (c = 1. 0 2) HPLC»tfTCC<fctl 
(fi£¥WK9 9. 3%eeTftofc, H-NMR(CDC1 3 ) 5 
ppm 2.69(br,s,lH), 3 .27^ 3.90(m,2H) ,4.88(dd,lH) ,7. 
15^7.54(m,4H) 

mm 

A*gifc5 0m 1 tS&5 0 0m lgigP77^320* 
JC. +V^--7 ■ 7 7 'J yif (Yamadazvma farinosa) 
IF0 0459£ffi»U 3 0°C?4 8 ^fflSi ^*g«t//c. 

40g t NADP24 Omg. NAD240mg. dOb 30 
=i-*llft**B* (iSA£ : GLUCDH" Ama n 
o" IL ^»R*#5££1±»> 80mg^50mM 

^bhs««(pH6. o) ^ftiit^Msoomi 

iUc e £6tc, l«r*§2-^DD- I - ( 3' - 
^do7x^jW x^y>^i. 6 gflnATjt7cSJ££ 
HM&Uc. ||«M3d:pl«OiKff(C<t:0S7cSJ£«;ft5 
OWFlBfTfe^te. Rlt4»7«F©H PLC##f©ISI|i«:j: 
& i , Stfr&<£> 2 - £ p p - 1 - ( 3 ' - £ n p ? x 
)l) x£y-;l/fl>«gw: 1 1 . 8mg/[Dl^o/c 0 
SJ£*57». 1 00 0m 1 OftKx^;l/-C2@ffltBU 40 
fc. BKx^iWB**!***^ h V V AVftfcUtcO 

®E^S ( 1 3 0 4 C/3mmHg) L. tofe^-OMttD 

(S) - 2- i7DP- 1 - (3' -^DP7x^) X 

^HHO. 6 g Srfffc. ^<DtkJSflE7tS« [ a ] (2 
0. D) =3 3. 5* (c=l. 02)^0. HPL 
CftfttC£ft&$&m£9 9. 1 %e e-C&ofc. H-NM 
R(CDC1 J ) Sppm 2.69(br,s,lH), 3 .27-3.90(m,2H) ,4 . 
88Cdd,lH),7.15--7.54(m,4H) 



nm^l 1 -2 1 5 99 5 
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Bi£tfe5 0m 1 SrStf 5 0 0ml §SP77^320* 
0C V ^U^>f r -Y J t^X • ?4 \ £(Brevundimonas 
diminuta) IFO l2697£1tffiU 3 0 9 Cr 2 4B$PtBli£ 

ic^^40g, N A D P 2 4 0 mg , NAD 2 4 
Omg, y;U3-XK**B* GLUCD 
H" Amano" II, 8 0mg£ 

^50mMHMffii(pH6. 0)^rJDx.T^a 
£8 0 0ml<LL/c o Ifr*^2-^Pa- 
1- (3' -^nn7x^l/) x£y>£i. 6 gjflx 
rSTcSK^SteU/Co mffl3<bH^fftftCCJ:99 

Kfrfczmsomm'nft-ytc. sja»7«©HPLc» 

«?©*S*CcJ:St, KJS«<D (S) -2-^dd-1- 
(3' -^DP7iiW xV-;KMIKtti8. 4 
mg/mlJISIIi, 8 4. 2%eet*^fc 0 

Aigife8 0 0 0m 1 £IJi§gU 2 00 0mlg«d77 
X3ic4 0 0inlfo»aLr, 1 2 0-CT2 0»Iffl|g 

— y> £ > X (Oqataea mi nuta var . nonf ermentans) I FO 
I473<7)ig||$£5m Ifogil. 3 0 c Cr2BBSJI 

*Hft**«:r2li»fe»b/c. S6*ifciSM**:4 

OOml05OmMUiI«$(pH7. 0 ) CC«fl 
U 'X^vmfc&m S (Dyno-Mi 1 1 f± 

»«fflfciM7 0 0ml £f#/c<, 
g5C, 2-^PP-l - (3' -d7PD7xx;U)x^ 
7>100mg > NADP0. 6mg. ^p-X5 0 
Omg. yn>3-Xtt**B5R (ffl D ° 0 « : GLUCD 
H" Am a no" IL K»»»»S^t±«) 14 3U£ 

ffK o . c ncciss! l tcmmmm am 1 o m 1 £ to* 
is* i om \<Dgmx*)iv2®mtbo. nhtitcmwt 

l - (3' -^pP7xx;i/) x^y-;u^\60 

mm*6o%, -e©*^3«a«9 9. 3%. ^ftie© 
tt (R) ttr*ofc. 

mmtmmmz. 2 0 0 mMO ( p h 7 . 

0) CC. »H4 -^ciPT-fe hPKx^;l/0. 2mM v 
S®|gNADPH0. 3 2mM*j<fcOW**aBftIO. 3 

0 °CV&B: 3 4 0 n mOiRifeSOia^^ffl^'t 4 C £ CC 

10NADPH€:NADP«:H<frSBsRrStt* 1 u n 

1 t tmm,tz> 0 ttc mmm&cj:t)£.f&btc4-t> 

op - 3 - b KP*i/||«x^;KW6*>SK©aM3E«. 
**»fl^7ACH I RALCE L OB ( ZA^Mt 
*I«»*Sttll> *«l>fcHPLC»«fCCj:0tT«c^ 



# 
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il; 0. 8ml/raL ^^AMg: O'C. f&ti ; 2 1 
5 n m) o 

[0 0 3 3] «TOffl^6&-S«tt^ffi8 00 0ml 
*W«U 20 00mlg«P7^^=iCC4 00ml-r 
oMlt. 1 2 0 o C-C2 0^^SH0/c o 

5% 

#'J^7>> 0. 5% 

KH z PO, 0. 2% 10 

K 2 HP0 4 0. 1 % 

MgS0 4 /7H,0 0. 02% 

pH 6. 5 

fc+ + >f* X(Candida maqnoliae IFO 0 

705)0)%m : t&* 5 m i r^mm u 3 0 °cv 3 a pais £ 

£f#/c 0 80g£360m \<D50mW)A, 20 

mmmmcvHi. o^mmutcm. m***-^** 

(Dvno-Milia«)'CK»UA:. C©B(tBS»«I**C^ 
te*fflM£B«7 6 0m 1 ^rtffco C 
CO^MWHK^^ 4 0 %&fn<t fc Z£ 5 tc««T 

i#£0. l°/oDTTmi0mM0«W(pH 

7. 0) fcttor-RflWrUfc. c^%0-««jfir* 

^D^^SiffcL/cDEAE sephacel (Pharmacia Biotech 

UhX^ULNzC^mibLic. C©r£ffiS#£4MCD 
NaCliO. ImMODTT^lOmMUii 
8I(pH7. 0) r*6^t;e6WBft0r*5C»/cPhen 
v"l sepharose CL-4B(Pharmacia Biotechtti^)^ "7 ACC 

1 OmM^KIMfiS (pH7. 0)£ffit,\ Na 
CI (4M^60M*r) fcckO'x^U>^y=i-;U 

(0%^65o% (w/v) *r) © , ;--r^7^x> 

B8I««(pH7. 0) ICftLX-MMViLtc. C(Om 40 
frr®£, 0. 1 mMDTTSrfitf 1 OmMO^ftaSffi 
(pH7. 0 ) r^^^GWffi^bOTfcl^cMono Q H 
R5/5(Pharmacia Biotechtt§!i)*/ AttftU , [5]— SUB 

TrJtlSU 0. 2MN a C 1 fcctCKO . ImMDTT* 
Strl OmMQ^ttttffft (pH7. O)«cr*6^0 
Wa»(bOr*yi»/iiSuperdex 200 HR10/30(Pharmacia B 
iotecht±K)^7ACcetU. I^«««TigHi Ut. HH4 
Bft£«aflI«BXfiiPD<!: Ufc. 

#*M2 * + >f 1 ^Ratt»^6»6*ifcB*S I 50 



(9) «HJ¥ 1 1 -2 1 599 5 
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$(pH7. 0) IC 4 Ii4-^Part hftixf;l> 
0. 2mM. fiB^NADPHO. 32mVL fci:c>*P 
JR»«0. lml^3. OmlOJSJBjR*. 3 0 
•C, l#PJEJ£3-t*\ »S3 4 0nm©»j6fiO»^* 

( 1 ) ffffl : NAD PH^JfBSi LX % 4-^P7 
■bHWx^JcftSL, *¥«K9 9«ee«±fl[> 
(S) -4-^PP-3-t KP+^i8Kxf-;U^^ 

(2 ) SMSatt : *3«C^-r*«*;U#iJWt^«* 
£ft<bLT, 4-^OPT-feHtMx^;l/iEltt©*ft 

[0034] 
[*3] 



m- O □ P ^yXT^x t K 



100 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
19 
0 
0 
95 
11 
11 
36 



[0 0 3 5 ] (3) M»pH : «««<tOT0, 
«. hU^-tt»»«}K«:ffl^rpH5. 0-8. 5CD 
iit. ±fiB©£ffiKJ:94-*PP7fchft»x*;u 

ilpHt25. 5-6. 5T*ofc. 
( 4 ) ffiffiSSiSS : 2 0-60 •COMS'C© 1 
<D X 4-^PPr-fe hftHx^;l/*S»iL/c»^(DrS 
tt«r»CEL//c. *©*§S. M»fiKtt5 0-5 5T:-C* 

(5) : *B3R* p H 7 . 0 CCfc^T 4 0 e CT 

3O#PJttlftLfc<D504 -^PP7-fe hl^ilSx^;!/^ 

<D9 0%©rStt*ig|??Lrc^c. 

(6 ) P1§»J : SJSffitC ^4CC^1-rSSCDSM(D{b^ 
[0036] 



(10) 



1 1 - 2 1 5 99 5 
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18 



[H4] 












100 


^IJU-fe^Xquercetin) 


0.01 


34 


^XJU"feT>KquBfcetin) 


0.1 


0 






84 


is$~?Q — JKdicoumarol) 


0.1 


97 




0.1 


86 


DTNB 


0.05 


100 






100 


NEM 




105 


PMSF 




93 


p-CMB 




88 


EDTA 




95 






97 






77 






86 






91 






85 






89 






83 






97 




0.1 


49 



10 



[0 03 7 ] ( 7 ) ftTM : R*©*H*©»fi£tt> TS 
K-G300W#^A£ffll\ m%mt LXO. lMNa,S 
0 4 fc<fctfO. 0 5°/oNaN 3 ^100mMHii 
»«(pH7, 0) SrfflO/c. COfei^cD^T-S^7 20 
60 00t*^fc. &m<DV~?3-~y hOftttte* 2 
%02-M)lijy'h^^y-)l^T. 1 0°/oSDS- 

v h©»««fi3 2 0 0 0r*ofc. 
(8)*«««Wtt:*»3R^»ll!L-Ctr**pH7. 0 

«8ftlU 2 8XX3 0#rafi£5CD©-fc. 

«fc0»6n/c±»*0. lmMDTT^tflOmMO 
A^iiS (pH7. 0) cc*h,«*tU iilir? 

#HbO/tDEAE sephacel (Pharmacia Biotechfcfcl?) # v A 40 

iciKofc. oarccHtt«jRr'*7A4i5fe*©©^ 4 Na 

Cl<D0M^e>0. 2M©»J-r y-5^x> HCCfcOfi 
ttH#*i6HJ3tt/c. C©B»*IWl!KSCc4tl/ra«T 

O/cButvl toyopearl 650 <*V-ttK) JC&Lfc. K 

^BltflKJKr^ffiftl/fcMono Q HR 10/10 (Pharmacia B 
iotechtt^)*/^ MCfltbfc. 0. 2 5MCDNaCl(C 



TcAlkyl Superose HR 10/10 (Pharmacia BiotechfctSS() 
tttt»tO0%*6 1 0%4SJ:O e a#<D2M^6 0M© 

it. 

(i ) im : NADPHzmmmtbx, 

fchffllti*;WEffiU :*W*K5 1 %e e<D (S) 
-4-^pa-3-t KP*^ffiKx*Jl/££fiE-r& 0 

g^iur, 4-^aOT-fehftKx^U<!:^CD^# 
■CSKtff fc o fc*S», « 5 (fCjjk^rJ: *> 

[0038] 
[«5] 



5g(Q. 2mM) 



4 - O □ P7-b h KfKX^JU 
2-£pa-i-(3' -<7Pa7i^JU)x^ry> 



2£L 

100 
260 
170 
370 
0 
85 
0 
0 
24 
0 
0 
0 
0 
110 
550 
0 
0 

400 



[0039] (3) ssph :mm±Lx*)A,mmm 

«, F'MW®M^tpH5. 0-pH8. 5 
cDffiH-C. #*W2©*ffiic<fcOB*flStt*ffl5£Ofc. 

pHtt6. Ot'^ot 

( 4 ) : 2 0 °C- 6 0 'C^fiKr 1 4 

- ^ p p r -fe h fti^x <t 0 fc»^©B*©ffi 

/Co 

( 5 ) : BJRO^a©*!©*. #*«2(0*ffi 

&cj:>m&i». y^a«»wcc<t«3»86ooo. sd 
s*'jr^yji/7s Ky;umMM^Wcj:o. ^J2 9 

0 0 0iStti^ti/c o 



#*WirfMSbA:B*S 145units,2-^D 
n-l-(3' -^DD7x^;l/) x^>25mg. 
NADP0. 16mg, ^l/3-^2 8mg, 
XfcK^B^ (ffln D a S : G L U C D H " Amano" I 



19 



L ^HSiiftX&ttS) 6 u n i t s *£tf 10 0m 
Mf5^»«« (PH6. 5)2. 5m 1*. 30 # CC 

*Ofc©fe»B«W>»«fttfft9i. KBV8 0K. * 
?WS9 9%ee«±©(S) -2-^DP-l- 
(3' -^DD7*^) X*-/-;U3&JftjfibTl»te. 

HilWi o 

WWH7rfWLfc»«S4*fli^r. 

%. 3fc¥*fiffi9 l%ee(D(R) -2-fPO-l- 
(3' -^oD7i^) x£y-;U#£fi£LT^/c 0 
1 

A1S»5 0id 1^5 00ra 1 gigD? 7^ 3tcAft?3K 

?& i6^rM^n^niii/c 0 3 0°cr2* 



(11) «H¥ 1 1 -2 1 599 5 

20 

i7PO7x^)i^/>0. 5%£0. 3%M/3- 
1 OOmMHiiil (pH7. 0) 25ml 
fcfflSMU 5 0 0ml^P77XnCCAnr3 0'Cr 

^x^;b-C2 l - ( 3' -^U7x^ 

;!/) x*->-Jl/*»fflU MxfjH^i;X^P7F 

10 iEli;#ffiCcJ:03t*«S**J5EO/c. Cti6©16** 

[0 040] 
[*6] 



^'jy^3y^X'73J7^ (Cryptococcus huaicolus) IFO 0760 



j^'J 3 y^X * 7i (Cryptococcus hunicolus) JCM 1460 



44 



62 



971 



Ts 
TsT 



[0041] mum 1 2 » 

|J7'F37^X - 7;37X (Cryptococcus humicolus) 20 
IF00760*ffiBO. 3 0U jMU vvm. Jgff 5 0 0 
r p mtCT 2 4 BSIfflJS#Lfc. &7f&> ifrMNWc J: 0 

7 5 0ml©*(CS«L t 
-(3' -^PP7x^l/) x^/>7. 5 sr. SOlo 
-X3 8gttBflIL. pH*lNSfiV-y*»«t 
7. 0«C«5tt**6 3 0*C. l»150rpm"C24B| 
Pa1£l£2tf/c 0 KBS*. 7 5 0ml©»axf;l/t2@ 
fflltil,. C*i*»i*U «ET««SflL/. tttttMKrff 
/Co C©fc©*».St/ ( 1 3 0*C/3mmHg) . 
*4)1>WD (S) - 1- (3' -^PP7 30 

[a] (20, D) 24. 5 (c = 1. * ZJ-M * 
iRL. HPLCtC<tS*^S»gtt97%e er*ofc. 
lh-WR Sppm 2.88(br l lH) l 3.35-3.90(m,4H) l 4.90(d 
d,2H) ,6.98-7. 51(m,4H) 

*#W3 * 



rf#6ftfc (R) -2-^PP- 1 - (3' - 

«ttV-y*««, tMt**U>l 0ml <k«£U 5 
0"C-C6»PflSfBOfc. #*K& Om 1 

C<Dfc<D*«BESE3 (8 0°a 4mmHg) Cc«fc0«» 
U, Sfet^WO (R) -3' -^PPX^U>t+ 
Fl zZfflc. ZV&ffltmtla] (2 0. D) 
= -67. 5 (c = 1 ) Vb-otc. 
1H-NMR(CDC1, ) Sppm 2.63(dd,lH),3.15(dd,lH),4.17(d 
d,lH),7.01-7.51(m f 4H) 
[004 2] 

[*«©»*] *«MCcJ:titf. *^r§142 -/%d- 1 
AP-i - (»7x-;H x^y-;UigS D a D I^O^ 



(51) Int. CI .• 
(C 1 2 P 

C 1 2R 
(C 1 2 P 

C 1 2R 



7/22 
1:645) 
7/22 
1:72) 



F I 



^»M^m^lZ--^^S7k :: FBT32- 1 
3**227 



(72)&B^ *0EB A 

ffl#*^ffl8HiWWrfflBrffl8-6S W7 
£ »; 205-^ 





(12) 1 1 -2 1 5 9 9 5 



(72)*Mli# m fl 



